(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) international Publication Date 
7 March 2002 (mMMGl) 




i im nan mil] mi ui 11 miiii aiiruinuia iiiiioiiitm i» 

(10) International Publication Number 

WO 02/18530 Al 



(51) International Patent Classification 7 : 

A61L2/18 



eimim, 



(21) International Application Number: PCT/AUO 1/0 1094 

(22) International Filing Date: 30 August 2001 (30.08.2001) 
(25) Filing Language: English 
(267 Publication Language: 
(30) Priority Data: 



PQ9844 



1 September 2000 (01,09.2000) AU 



(71) Applicant (for all designated States except US): NO- 
VAPHARM RESEARCH (AUSTRALIA) PTY LTD 

[AU/AU]; 3-11 Primrose Avenue, Rosebery, NSW 2018 
(AU). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only) : KRITZLER, Steven 
[AU/AU]; 9 Redgum Avenue, Cronulla, NSW 2230 (AU). 
SAVA, Alex [AU/AU], 3/124 Paddirigton Street, Padding- 
ton, NSW 2021 (AU). 



(74) Agents BALDWIN SHELSTON WATERS; 60 Margaret 
Stree\ Sydney r NSW 2000 (AU), 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BQ 1 BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
GZ, DE, DK, DMvt>Z; EC, EE, ES,FI,GB, GD, GE, GH, 
GM,HR,HU v tb # IL, IN.IS, JP,KE,KG,KP, KR, KZ.LC, 
LK, LR, LS, IT, LU, LV; MA, MD;MG,. MK, MN, MW,. 
MX, MZ, NO, NZ, PH, PL,PT,RO,RU. SD, SB, SG, SI. 
SK^ SL, fj, TN^TRi TT, TZ, UA, UG, US, UZ, VN, YU, 
: . ZA, ZW. ■ 

(84) Designated States (regional): ARIFO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW). Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH. CY, BE, DK, ES, H, FR, GB, GR, IE, 
IT, LU, MC, NL, Pt, SB, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TO, 
TO). 

r 

Published: 

^ with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 




0O (54) Title: SURFACTANT SYSTEM 

i— t ; '„/._.; 

(57) Abstract: The invention relates to an aqueous composition comprising in combination an alkyl pyrrplidone, such as a C8-C18 
linear alkyl pyrrolidone, and an alkyl polysaccharide such as an alkyl polyglucpsjde, and a method of enhancing the efficacy of an 
Q enzyme containing composition for use in cleaning medical instoments comprising the step of including in said composition an 
alkyl pyrrolidone and an alkyl polysaccharide. The methods and compositions of the present invention may further include at least 
one enzyme such as proteases, lipases, amylases, and cellulases. 
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TTJie invention relates to a surfectant sy^em for use in aqueous pp jjpprf^ 
more particularly to a surfactant system for lise in, or addition to, aqueous enzyme based 
cleaning preparations. The invention has particular advantage when employed in 
enzyine based cleaning preparations intended for use for cleaning medical instruments, 
BACKGROUND ART 

Any discussion of the prior art throughout the specification should in no way be 
considered as an admission that such prior art is widely known or forms part of common 
general knowledge in the field. 

The inv^ reference to pomp ositipn^ for 

cleaning medical instalments, but is not limited to that use. As herein used the term 
**medical instruments" is intended broadly to include suigical msfaimmts such as 
scMpels, b^^ and the like; endoscopes, colonoscopies, 

laparoscopes atid o&er paraphernalia Used for surgical investigation or intervention; and 
other instruments used in the practice of medicine, surgery, and dentistry which require 
cleaning, disinfection or stadUsatio^ Th intended to include instruments 

having similar cleaning requirements such as those used in hairdfessihg, cosmetic 
; treatinents, looping, body piercing etc as well as other applications where removal of 
himan/animal sebum and/or body secretion is required. Many medical instruments are 
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made fiom or inwrporate a variety of cdnstmction materials and cleaning compositions 
must be such as not to attack any such materials . 

It is common practice to clean medical instalments after use with one patient and 
prior to treatment of another by scrubbing to remove blood, tissue, loose proteinatious 
5 and other soils, and then soaking for a predetermined period in an enzyme preparation 
adapted to further digest or loosen any proteinacious materials remaining on the 
instrument surface The instruments are then rinsed clean and subjected to further 
disinfection or Realization procedures. To minimize the possibiUty of cross infection 
instalments used with one patient are des^ly cleaned 

io 7 andl&i^r " . . 

Preparations for use in cleaning medical instalments consist generally of a 
concentrate comprising one or more siirfactants in <^pbination w& one or more 
proteolytic enzymes. The concentrate is diluted to a working strength (normally a 
hundredfold dilution) prior to use. One such formulation has been described by NOVO 

15 NORDISK ("Novo-formulation")- Three preparations used internationally for this 
purpose are EPIZYME® a product of 3M, MEDIZYME® (a product of Whiteley 
Industries Pty Ltd., Sydney Australia) and El^OZVME ® (aproduct ofRuholf 
Corporation, NY, USA). While such products are generally effective and widely used 
there remains a need for products which are more efficient, and especially for 

20 preparations which are capable of achieving a predetennined level of effectiveness 
within a shorter time than those currently available. 

The concentrate must be sufficiently stable in transit and storage prior to use to 
satisfy the needs of commerce. The choice of surfectants which in practice can be 
formulated in concentrated aqueous solutions is limited. Either the surfactants limit the 

25 storage stability of the concentrate, resultir^ in prpblenis of foaming on dilution, provide 
insufficient reduction in surface tension, destabilize other components of the system such 
as enzymes, or suffer from other disadvantages. Mostly, formulators utilize surfectants 
chosen from a small group of conventional pd weil:^^ 
have been found to be satisfcctory for such uses, but there remains an unsatisfied 

30 demand for fpnnulations of improved efficiracy. 

It is an object of the invention to provide an improved surfactant system, and of 
preferred embodiments of the invention to provide ah enzyme based cleaning 
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composition which avoids problems of the pribr art and/or provides improved 
performance. 

According to a first aspe<tt to Mveintion provides an aqueous composition 

For preference the al^i is a G8 - CIS linear alkyl pyrroiidone. N- 

dodecyl pyrroiidone ("N-DiP") is higMy preferred. Desirably, the alkyl polysaccharide is 
an alkyl polyglucoside C"APCr*), 

According to a second aspect the invention provides a method of enhancing the 

10 efficacy of an enzyme containing composition for use in cleaning medical instruments 
<x>mprisiBg the step of iacl^ 

Preferably the composition is a concentrate which contains surfactant according 
to the first aspect as part of its formulation, but the surfactant system can be added 
subsequently either to the concentrate or the working solution. < 

15 According to a third aspect the invention provides a method of cleaning a 

medical instrument includmg the step of treating the instrument with a composition 
including at least one enzyme, ^.d^^^^^domi: and an alkyl polysaccharide^ 

Unless the context clearly requires otherwise, throughout the description and the 
claims, the words Comprise*, *conxprising*, and to like are to be construed in an 

20 inclusive sense as opposed to an exclusive or ejdiaustive sense; that is to say, in the sense 
of "including, but not limited to". 

Alkylpyrrolidones are known to reduce surface tension progressively with 
increasing concentration in water achieving a minimum surface tension (maximum 
effectiveness) at a concentration of about 0.1% in the case of dodecyl pyrroiidone and 

25 ifooii^ the 
maYiinnm solubility of the respective pyrrolidpnes inwater. This has in the past 
inhibited thefr usem coiicentmtes^ sinqe to maxhmim concentration in an aqueous 
system is inevitably less than fully effective as a sm^tant when dHuted to any 
stib^^tip^eg^ 

30 BESTN^ 

An additive aixtordiiig to the inviaitidn consisting of n-dodecyl pyrroiidone ( f, n- 
DP tt ) in combination with alkyl polyghicoside ("APG") was added to solutions prepared 
from each of three commercially available enzyme cleaning preparation concentrates. 
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These were MEDIZYME , ENDOZYME® and EPIZYME^v A fourth conceatrate 
tr NOVO fonnulatioii", a product described by NOVO ira^USllSffi-S- in Novo Nordisk 
Publications Application Sheet B-613, "Application of Enzyines in Detergents for 
Endoscope Cleaning was also prepared and tested In the teste described in Table 1 
5 the additive consisted of 0.2%wAv n-dodecyl pyrrolidone ("n-DP") and 04 %w/w of . 
alkyl polyglucoside ("APG") in each case based on the weight of the concentrate. 

The NOVO I^n^atio 



Cbmpdnent 


%w/w 


Non-ionic surfactant (Teric BL9) 


12 


Propylene Glycol 


22 


Triethanolamine 


7 


Boric acid 


4 


Calciuffi CMoride 


04 


Savinase 16,0L (Protease) 




tennamyl (Amylase) 




Water 


to 100 


pH 


7 


The Epizyme composition (concentrate) is as fellows: 


Component 


%w/w 


Tap water 


19.0 


Teric BL9 (non ionic surfactant) 


10.0 


Preservative 


. 0-15 
6.0 


Enzyme stabilizer 
50% caustic soda 


2.5 


Propylene Glycol 


6.0 


Protease 


io.o 


Lipase 


0:2 


Amylase 


is 


Cellulase 


0.5 


Perfume 


0:i5 


Water 


to 100.0 
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By way pf CEXNQ^^I^tcnae may be subtiKsin, the amylase Alpha-amylase, 
the cellulase im^he pe^ lipase may be Triacylglycerol. 

HoweveTj other enzymes or combinations of enzymes may be substituted for these. 
5 Each of the cleaateg ^ composition concentrates were diluted at a rate of 1 part of 

concentrate in 100 parts 6f standard hard water (0304 g ''^^m'iMBa^'u^ 0.065g of 
magj^esi^ 

Guidelines, 1996, p. 17), The efficacy of each product was then tested against stodard 
; soU preparations on glass slides, (1) neat and (2) with the addition of an additive 
10 according to the invention. The efficiency of the prq>aratipn (time r^ii%<i to achieve a 
given score) was m^ Tid:W^^:m^'^m m 1Btf>tp 1 in 

comparison with results of compositions including the additive according to the 
invention. 

Accelerated aging tests are summarized in Table 2. Details of the preparation of 
15 standard soils is given in table 3 and "Methods for Ascertaining the Cleaning 
Performance qf&MMQ!^ 126. Jahrgang 3-2000) 

Soil carrier glass microscope slides 
20 Burnt minced meat Contact time (ii^) required to achieve score 8, 





NOVO- 


EPIZYME 


MEDIZYME 


ENDOZYME 






Neat 


With 

AP& ■ - i 
+ 

ii-DP 


neat 


n-DP 


neat i ; : 


With 
n-DP 


I neat 


With 

APG 

+ •• 

n-DP 


25 °C 


95 


68 


m 


47 


120 


93 


>480 


241 


40 °C 


60 


46 


52 


37 


87 


71 


212 


157 


50 "C 


42 


33 


30 


19 


65 


53 


170 


140 
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Milk in microwave. Contact time (in min) required to achieve score 10 (full removal) 





NOVO- 
fhrmiilation 


EPIZYME 


MEDIZYME 


ENDOZYME 




Neat 


With 
APG 

+ 

n-DP 


neat 


With 
APG 

•+• - • 
n-DP 


neat 


With 
APG 

+ 

n-DP 


neat 


With 
APG 

n-DP 


25 "C 


53 


38 


;i35 : 


25 


;mr.'":) 


30 


69 


51 


40 6 e 


39 


31 


24: : . 


.......... 


; ,29::, ; : 


23 


50 


35 


50 °C 


27 


22 


12 ■; 




; . 19;: .,...,,. ; 




31 


28 



Edinburgh Soil. Contact time (in min) required to achieve score 10 (full removal) 





Noyp- 

fonnula 


Son . 


EPIZYME 


MEDIZYME / 


END02 


IYME 




neat 


With 
APG 
+ 

n-DP 


neat 


With 
APG 
+ 

n-DP 


neat 


With 
APG 

'•+ ' 
n-DP 


neat 


With 
APG 
+ 

n-DP 


25 °C 


28 


25 


21 


19 


26 


23 


32 


28 


40*0 


21 


20 


11 


10 


17 


11.5 


25 


35 


50 °C 


18 


15 


9 


9 


11 


10 


18 


16 



5 N-DP: N-dodecyl pyrrolidone (Surfadone LP 300 from Ihternatiohal Speciality 
Products), 

APG: Alkyl polyglucbside (ALKADET 15 from Huntsman Corporation Australia) 
Addition rate: 0.2 wAv% N-DP and 0.1 wAv% APG to concentrate 
Dilution rate: 1 part of concentrate in 100 parts of standard hard water 

As is evident from table 1, the addition of the additive reduces me time requfred 
for the composition to achieve a given score and does so at each temperature. The 
additive is especially effective at lower temperature. 

15 Although the results shown in Table 1 were obtained using 0.2 w/w% N-DP and 

0.1w/w% APG to concentrate, the ratio of N-DP to APG can be varied. It is preferred 
that the ratio be between 1 part by weight of alkyl pyrrolidone to 3 parts by weight of 
alkyl polyglucoside and 3 parts by weight of alkyl pyrrolidone to 1 part by weight of 
alkyl polyglucoside, more preferably between 3 parts by weight of alkyl pyrrolidone to 1 

20 parts by weight of alkyl polyglucoside and 1 part by weight of alkyl pyrrolidone to 1 part 
by weight of alkyl polyglucoside. 
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The cOT<^tratibn of N-DJ? and APG is each preferably less than 7.5% w/w of 
the concentrate ( ie less than about .0075%in the concentrate at dilution of Ipart 
concentrate: 1 00 parts water) and more preferably is less than 3% w/w. The actual 
concentrations employed will depend on the surface tension properties required, the 
5 hydrophilicity of the dl^ll*^ thedegree of hy&otroping provided by 

other excipients in the formulation to the alkyl polyglucoside, as well as other factors 
w]B<& 

Table 2 shows the effect of the additive in accelerated aging tests. The results 
demonstrate that 1he additive slightly improves storage stability, or, at least, does not 
10 adversely affect it. 



TABLE 2 

Remaining Protease Activity in % for concentrated formulations after 21 days storage 






NQVO^ 
formulation 


EPIZYME 


MEDIZYME 


END0ZYME 




neat 


With 
APG 

.* 

n-DP 


neat 


With 
APG 

n-DP 


neat 


With 
APG 
+ 

n-DP 


neat 


With 
APG 
+ 

n-DP 


25 °C 


95 


95 


96 


98 


95 


95 


93 


93 


40 °C 


89 


89 


M .... .. 


91 


85 


85 


80 . 


83 


47 °C 


77 


84 


85 


87 


69 


74 


73 


78 



Assessed using B 863b test method by NOVO NORDISR (attached herewith as 
Annexure 1) The additive accord^ aad dilution were as for table 1. 



20 Table 3 shows the effects of varying the concentration and ratio of the 

alkylpyrrolidone and aiky^olyg&coside. It can be seen that the composition is 
efficacious in reducing contact times for clea wide range of aikylpym>iine to 

aflcy^olyglucoside ratios, : 
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TABLE 3 

Soil carrier: glass microscope slides 

Burnt minced meat. Contact time (min) required to ^Kieye score 8. 





NOVO-fbimulation 


Epizyme 




neat 


With APG 
SURF 


Neat 


With APG 7 
+ 

SURF 


25 °C 


95 


66 


67 


48 


40 °C 


60 


49 


52 


39 


50 °C 


42 


32 


30 


22 



5 Milk in microwave. Contact t^e^^ 





NOVO-fo: 


rmulation 


Epizyme -J:- 




neat 


With 

\MQ...:',S 
■+'■■' 

SURF 


Neat 


With w": 

suRi* . v": :;' 


25 °C 


53 


34 


35 


21 


40 °C 


39 


29 


24 


17 


50 °C 


27 


20 


12 





Ediribiirgh Soil. Contact time (in iim) required 





NOVO-formulation 


Epizyme • 




neat 


With 


neat 


With 






APG 




APG 






.+. . 




+ 






SURF 




SURF 


25 °C 


28 


22 


21 


19 


40 °C 


21 


16 


11 


9 


50 °C 


18 


19 


9 


8 - . 



SURF: n-dodecyl pyrrolidone (Surfedone LP 300 from Intisnmtiond Sped^ty 
10 Products), 

APG: ADcyl polyglucoside • (ALKADBT 15 from Huntsman Corporation Al^ 



Addition rate: 0.2 wAv% SURF and 1% APG to concentrate 
Dilution rate: 1 part of cbnc^itrafe in 100 parts of standard hard water 
15 
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Results. 

Soil carrier: glass microscope slides 

Burnt minced meat Contact time (min) required to achieve score 8. 





NOVO-formulation 


Epizyme 




neat 


With. 
APG 


neat 


With 
APG 






4- 

SURF 




+ '" 
SURF 


25 °C 


95 


64 




44 


40 °C 


60 


47 


52 ., 


37 


50 "G 


42 


31 


30 


22 



5 Milkm 





NOVO-formulation 


Epizyme 




neat 


With 


neat 


With 






APG '." 




APG 
















SURF 




SURF 


25 °G 


53 


34 




21 


40 °G 


39 


28 


24 


16 


50 C C 


27 


20 


12 


7 



Edinburgh Soil. Contact time (in min) required to achieve score 10 (Ml removal) 





NOVO-formulation 


Epizyme 




neat 


With 
APG 

SURF 


neat 


With 
APG 

SURF 


25 °C 


::28T:'i:,:- 


21 


m. .... 


J9.L,:J.,: 


40 °C 


21 


re 


11 •. 


9 


50 °C 


18 


14 


9 


7 



SURF: n-dodecyl pyirolidone (Surfadone LP 300 fiom International Speciality 

10:.. .ifjB^c*^;/:' ; : :::v v : r:r;-"V: 

APG: Alkyl polyglucbside (ALKADET 15 fiom Huntsman Corporation Australia) 
Addition rate: 0,2 w/w% SURF and 7.5% APG to concentrate 
Dilution rate: 1 part of concentrate in 100 parts of standard hard water 
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Results. 

Soil carrier: glass microscope slides 

Burnt minced meat. Contact time (min) required to achieve score 8. 





NOVO-formulation: 


Epizyme 




neat 


With 
APG 

+ • 

SURF 


neat • - 


With 

: ;A^G- : v : -" ; t; : '-- : '1 

4- 

:suRF:^%: : si 


25°C 


95 


67 . 


67 


: -:44 : " ^v^;, : 


40 °C 


60 


44 




41 


50 °G 


42 


30 







Mlk ihpicrowaye. Contact time (iM min) required to achieve score 10 (full removal) 





NOVO-formulation 


Epizyme 




neat 


With 
APG 
+ 

SURF 


neat 


With 
APG 

+ 

SURF 


25 °C 


53 


37 


35 


24 


40 °G 


39 


26 


24 


15 


50 °e 


27 


lis: :• 


12 ; . . 


12 . 


Edinburg 


£ Soil Contact time (in min) required to achieve score 




NOVO-formulation 


Epizyme 




neat 


With 
APG 

+ 

SURF 


..neat . 


With ..:■,'•:.;■;.■>. 

APG 

+ 

SURF K,l 


25 °G 


28 


18 


21 : 


19 


40 °C 


21 


15 


11 • 




50 °C 


18 


12 


9 





SURF: n-dodecyl pyrroUdone (Surfadone LP 300 torn International Speciality 
Products), 

APG: Alkyl polyglucoside (ALKADET 15 from Huntsman Corporation Australia) 
Addition rate: 1% w/w% SURF and 0.1% APG to concentrate 
Dilution rate: 1 part of concentrate in 100 parts of standard hard water 
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Results. 

Soil carrier: glass micaroscope slides 
Burnt minced meat Contact time (miH> 





NOVO-iformulation 


Epizyme 




neat 


With 

■■■ym&:ry; 
SURF 


neat 


With 
APG 

.+ ' 
SURF 


25 °C 


95 


63 


67 


49 


40 °C 


60 


,52 s ::'; . 


52 




M*C 


42 


35 ' 


30 


: : 2f.-::T: : . 



5 Milk in microwave: Contact t^ achieve score 10 (fidl removal) 





NOVO-fonnulation 


Epizyme 




neat 


With 


neat 


With 






APG 




APG 






+ 




+ 






SURF 




SURF 


25 °C 


53 


35 


: 35 


24 . 


40 °G 


39 


27 


M . 


16 


50°C 


27 


24 


12 


9 • • 



Edinburgh Soil. Contact time ^ achieve score 10 (full reanovaQ 





NOVO-fonnulation 


Epizyme 




neat 


With 
APG 

;^:it::...i^ 
SURF 


neat 


With 
APG 

+ •• 
SURF 


25 °C 


28 


23 


21 


20 


40 °C 


21 


17 


11 


9 


50 °C 


18 


12 


9 


7 



SURF: n^iodecyl pytroUdone (Siirfedonel^ Speciality 
10 Products), 

APG: Alkyl polyglucoside (ALKADET 15 from Huntsman Corporation Australia) 
Addition rate: 7.5% w/w% SURF and 6. 1 % APG to concentrate 
Dilution rate: 1 part of concentrate in 100 parts of standard hard water 
Assessed using B 863B test method by NOVO NORBISK (attached) 
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TABLE 4 

SOIL COMPOSITION & DETERGENT ENZYME ACTIVITY TEST 
Milk in Microwave: - 60 ml of milk 

-6 beakers 
5 - a microwave set to 450 W 
- an oven heater set to 80 C° 

The microwave was pre-heated by placing 6 water-filled beakers in a circle on 
the glass turn-table and leaving it on "high" (900 W) for 10 minutes. Then, the beakers 
with water were replaced by beakers with 10 ml of milk. The milk was heated for 10 
10 mmwti at 450 W, then allowed to cool, forming a skin, and placed into an oven for 2 
' : hours' at 80?C. • •■: : -'T:r'r- ^i:., ' 

Mince meat: -20 grams of beef mince 

-7.5 grains of egg ■■ 

- 8.0 gram of water 

15 30x30 mm polar substrate (ceramic tiles) 

The mince was mixed with the egg yolk and water Wim the use of a hand 

blender, lg of homogenized niixture was spooned onto 3x3 cm ceramic tiles, onto the 

smooth side. Then the tiles were left in an oven for 10 minutes. 

Edinburgh Soil - 20 g egg yolk 
20 - 20 g water 

- 0-5 g cholesterol 

- 3 gbeef gelatin 
-0.45 hog mucin 

The beef gelatin and water were blended together and hea^ 
25 obtained a homogenous consistency. Cholesterol* hog mucin and egg yolk were blended 
in after gelatin was cooled to 30C, 0.1 gof soil was deposited onto surfaces of the 
microscope slides. The smears were made of a uniform thickness for each set of slides; 
the thickness was regulated by a border of adhesive tape along each border of the 
smearing instrument In order to simulate the conditions of an endoscope cleaning, the 
30 slides were left to dry in open air at 20°C for 20 minutes. 

Without wishing to be bound by theory, the polysaccharide appears to stabilize 
the pyrrolidone, the combination being more soluble in the concentrate and resulting in 
substantially improved lowering of surface tension at the working dilution. 
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Although the test results utilize n-dodecyl pyrrolidbne, other alkyl pyrrolidones 
could be substituted therefore, and especially C8 to CIS alkyl pyrrolidones. The amount 
to be added can be determined by simple trial but in general increasing the concentration 
significantly above the levels herein employed tends to give a decreasing advantage. 
5 Similarly, other alkyl polysaccharides may be substituted for APG. For example other 
sugar units and derivatives of sugar units may be substituted for glucose units. Again 
there is an optimum i^ncentration beyond which increasing the concentration is of 
relatively Utile benefit While the combination bfn-alkyl pyrrolidone with APG is 
highly preferred, beneficial effects are dhtainable with at least sortie soils by adding it in 
10 isolation. The optimum ratio of n-DP to APG can be detennined by simple trial for a ^ 
given concentrate. 

The combination of the invention provides an improved surfactant system which 
is expected to have application in many end-uses. In #e field of cleaners for medical 
instruments, fee surfactant system of the inventionmay be simply added to 
15 ^mmei^al^ or> at an 

^>propriate dilution to the working solution prior to use. Preferably however the 
additives are incorporated into a concentrate at the time of manufacture of the 
concentrate which is then merely diluted prior to use. 

Additives, according to the invention may be added to dishwashing, hand 
20 washing and other surface cleaning compositions. 

Embodiments ofthe invention may be altered and may have other chemicals 
added or substituted therefore to an ejcteirt whi#^ to those skilled in the 

fi^ frpiC concept herein 

disclosed. 



25 
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NOVO NOiRDISK B 863b*GB 




SUBStltATE) 



A diagrammatic representation of this method is shown in figure 1 . 
Principle 

10 - A protease is allowed to hydrolase azocaseih for 3 0 minutes at 40°C. Undigested 
protein is precipitated with trichloroacetic acid and the quantity of digested product is 
determined by i^»tmph6tbme 

Enzyme Unit Definition ... ./ 

No separate unit is defined. Activity is determined relative to a standard of 
15 known activity and the re^ s^eumt^ as iK 

Assay Conditions 

pH: 8.5 (0^M tris^O 4 buffer) 

Temperature: 40°C 

Substrate: 0,5% azocasein (in reaction mixture) 

20 Ruction time: SO i^utes 
Apparatus 

Spectrophotometer to read absorbance at 390 nm 
pH meter 

Water bath at 40°C # 0.5°C 
25 Timer with a second hand 
Vortex mixer 
Id • 125 mm test tubes 
Repeating dispense 5^ 

Small funnels and filter paper, Whatman no. 3 or equivalent 

30 
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Reagents 

1. 2.0 M Tris buffer stock solution 

Dissolve 242 g trishydroxymethylaminomethane (Sigma *Triznia Base" T-l 503 or 

':' :;;v;' :: V : ':': r 

Adjust volume to 1 litre. 

This concentrate is to be used at 10 ml/100 ml volume for aill final dilutions with 0.2 M 

.. >-:-.:f^:bu|fe^. • ' ' 



10 2. 50%u^ sph^qn 

Dissolve 50 g urea (analytical grade) in 50 ml wann delonised water. 
Adjust volume to I litre. 

3^ 10% McMoroacetic add solution (s^op re 
15 Dissolve 100 g trichloroacetic add ^ (TGA) in 200 ml deionised water* 
Adjust volume to 1 litre, 

4. Azoecasdn (substrate solution) 

2tf Ma250-rnlbeaker: 

Weigh 0*6gazocasem {Sigma A-^2765). 
iAdilOiM 



Add 30-50 ml deionised water and continue stirring until clear of particles. 
25 Adjii^ pH tb 8.5 usin^ Adjiist voltin^ 

Keep cool until ready to begin assay. 
5, Bnzyme samples and standards 

See Appendix I for Alcalase®, Appendix II for Esperase® and ^ Savinase®, and 
Appendix III for Dtoazym®, 

30 

After dissolving a detergent sample for protease assay, it is strongly 
recommended that the pH of this solution be checked and, if needed, adjusted to 8.5 • 
0.1 units. 



( 
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If it is desired to know the exact activity levels of proteinase in a detergent, the 
detergent bases should be included in the standard solutions unless it is already known 
that the particular formulation being used has no effect on the prdtiease activity, the 
concentration of the base detergent should be equal to that used in the sample solution of 
5 the detergent containing protease. 

ITie pf esence in siriuti^ 
deactivation of the protease over the time period required for preparation of the various 
materials for the assay. Ifos cause of deactivation caii be overcame by adding excess 
calcium to the sample solutions. 

10 . . . . .... ... ... 

Procedure 

1. " Preheat water bath to 40°C±0.5°C (^r^: l hr.). 

2. Approx. 10 minutes before starting assay, place substrate Solution in 40 6 C water 
bath to equilibrate. • 

15 3. To appropriately labelled test tubes, pipet 1 ml of sample or en2yme standard and 
equilibrate to 40°C in water bath (approx. 1 minute). 

4. Start reaction: 

At precisely toed inte^als, add 5 nil sub^? : pion to^achtube c^ntmning 
sample or standar4 ;y£i^ 
20 Sample blaaik; 

To samjd^M ; ; 

solution, vortex and let stand at room temperature until ready to filter. 

5. Stop reaction: 

After exactly 30 minutes, at the same time intervals as before, add 
25 5 ml of 10% TCA to each sample or standard tube* vortex and let 

stand at room temperature 

6. After 1 5-20 minutes filter all tubes by gravity filtration through paper filters into 
clean, dry and properly -labelled test tubes. 

7. Read absorbances at 390 nm vs deionised water blank. 
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Calculations 

1. Standard ettrve: 

substrate 

5 b) If standard blank < 0. 16, subtract itsA 390 readings from standards to 

obtain«absarbance 

c)Pidt a curve of* absorbanee vs proteolytic activity (AU or KNPU/tube = AU or 
KNPU/ml of final dilution). 

10 2. Sample tubes: 

of sarpple/tube, 

Acti\rity/gram = <Sac^^ 

gram of sample ' 

15 
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APPENDIX 1 

Alealase® . . 

5 Unit definition: Anson Unit (AU) 

1 Anson Unit « the amount of enzyme* which digests haemoglobin A an initial rate such 
that there is liberated per minute an amount Qt.W^^}^}$^4^ which gives the 
same colour with phenol reagent as one milUequivalent of tyrosine. 

10 * Under reaction conditions given in the NNAS method AF4/5-GB: Modified Anson- 
Haemoglobin Method for the Detranination of Proteolytic Activity. 

A standard curve is prepared using an enzyme whose activity in Anson Units is known. 
Unknowns are then compared to tins curve. 

Buffer; 0.2 M Tris, pH 8.5 
Sample: activity range: 5#10: s ~ 15*10: 5 AU/ml 
Standard blank: 1 ml of 0.2 M Tris buffer pH 8.5 = A* 
Substrate: Azocasein solution, 0.5%, pH 8.5 
20 Sample preparation: 

Dissolve an accuratdy^Veigh^^ 

accurately^known volume of 0.2 M Tris buffer so that the 
solution contains between 5 • 10~ 5 and 15 • Itf 5 AU/ml and 
. . has a pH o f 8 . 5. 

N.B. For each unknown, prepare a sample blank and one or more duplicates (as 
necessary). 

Keep solutionis on ice until ready to assay. 
Standard curve 

30 Enayme standard stock solution: Dissolve accurately-weighed Alealase standard in 1 00 
ml 0.2 M Tris buffer (pH 8.5) to yield 2,6 • 10* AU/ml ■ 

Dilute tiie stock solution as follows: 

35 Tube 1 label Stock solution 2 M Tris Final volume Activity 

= bi^ef : ^toclc'-; 



0ml 10 ml 100 nil 0 .()• 10* AU/ml 

1 ml 10 ml 100 ml 2.6* .10?: AU/ml : 

40 A* 2 ml 10 ml 100 ml 5,2* 10^ AU/ml 

A 3 3 ml 10 ml ;lQQml fMilQfiMm^^^^ 

A« 4 inl lOinl 100 inl l0 r 4* 10^ AU/ml 

A 5 5 ml 10 ml 100 ml : 13;.0*io^ AU/^ : 

A* 6 ml 10 ml 100 ml 1&6* 1& 5 AU/ml 
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5 Unit definition: Kilo Novo Protease Unit (KNPU) 
1KNPU=1000NIPU 

1 Novo Protease IJM£ which hydrolyzes casein at such 

a rate that the initial rate of formation ofpeptides/minute corresponds to 1 niicromole of 
glycine/minute 

10 

* Standard conditions given in NNAS method 162/3-GB: Manual DMC Method for the 
Determiiiatioii of Proteolytic Activity. 




Buffer: 0.2 M Tris, pH 8.5 

Sample activity range: 2^Q A - KNPU/ml 

StandMW W = Eo orS a 

20 Substrate: Azocasein solution, 0. 5%, pH8,5 

Sample -pse^mi&mi 

Dissolve an accu^ 

accurately-knovmvol^epf ^ 

solution contains between 2*10"V 6*10^ 
25 : lias a of 8-5, ' ■ 

N. B. For each unknown, prepare a sample blank and one or more duplicates (as 
necessary). 
Ke^ solutions on^ 
30 Standard curve 

Enzyme standard stock solution: Dissolve accurately^weighed Savinase or Esperase 
standard in 100 mil 0.2 M Tris buffer (pH 8.5) to yield 1 •Iff 2 KNPU/niL 

Dilute the stock solution as follows; 

Tube Stodk solution ? M Tris Find volume ^ 

• buffer stock 



EoQfSa 




10ml 


100 ml 


0.0*10^ KNPU/ml 


40 E r orS, 
Bj or S3 


, ; 1 mV 


":.: : >4lS^- 


100 ml 


1.0-iO 4 KNPU/ml 




10 ml 


lOiml 


2:0*10^ KNPU/ml 


3 ml 


10 ml 


iOQml 


3 .0* 1 0."*' KNPU/ml 


E4 or S 4 


4 ml 


10 ml 


100 ml 


4.0-10" 4 KNPU/ml 


E s or S s 


5ml 


10 ml 


100 ml 


5 0*1 0 U KNPU/ml 


45 EeOrSfi 


6ml 


10ml 


100 ml 


6.0-10- 4 KNPU/ml 



E = Esperase, S = Savinase 
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APPENDIX m 



Unit definition: Durazym Protease Unit (DPU) 
5 The Activity is measured relative to a Dura2ym standard with the same units as the 
sample i.e. DPU. 

A standard curve is prepared using an enzyme whose activity in DPtJ is known. 
Unknowns we then compart to this curve 

10 Buffer: 0.2 M IWs, pH 83 ' .' 

Sample activity range: 6*10 4 - DPU/ml 
Standard blank: 1 ml of 0,2 MTris buffer pH 8.5 = Pb 
S^sttiat^ 

-"■ : ?S^^ - • • • • - 

15 Dissolve an accurately-weighed amount of sample in an 
awurately-known volume of 0.2 M Tris buffer so that the 
solution contains between 6*1 0" 4 - 1&+10 4 DPU/ml and 
has a pH o f 8 . 5 . 

20 N.B. For each unknown, prepare a sample blank and one or more duplicates (as 
necessary). 
Kmp solutions on i^ 
Standard curve 

Enzyme standard stock solution: Dissolve accurately-weighed Durazym standard m 
25 100ml 0.2 M Tris buffer (pH 8*5) to yield WO* 2 DPU/ml 

Dilute the stock solution as follows: 



Tube label 

30 


Stock solution 


2 M Tris 
buffer stock 


Final volume 


Activity 


Do 


0 ml 


: 10 ml 


100 ml 


0.Q.10; 4 DPU/ml 


D, 


3 ml 


10 ml 


100 ml ' 


3XM0 4 DPU/ml 


D 2 
35 D3 
P 4 
D s 
D« 


6 ml 
9ml 
12 ml 
15 ml 
18 ml 


10 ml 
10 ml 
10 ml 
10 ml 
10 ml 


100 ml 
100 mi 
100 ml 
100 ml 
100 ml 


6.0-10- 4 DPU/ml 
9;0*lfl^DPU/M 
12.0»10"* DPU/ml 
li&0» 10* 4 DPU/ml 
18.0-1O 4 DPU/ml 



40 
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THE CLAIMS OF THE INVENTION ARE AS FOLLOWS: 

1. An aqueous composition comprising in combination an alkyl pynphdone and an 
alkyl polysaccliaride. 

% A composition according to claim 1 wherein fixe • is a G8 -CI S 

'. 

3 . A composition according to claim 1 or 2 wherein the alkyl polysaccharide is an 
alkyl polyglucoside ("APG"). 

4. A composition according to any one of the preceding claims wherein the alkyl 
pyrrolidone is n-dodecyl pyrrolidone ("n-DP"). 

: 

5 A composition according to any one ; of the preceding claims ^h^rein the ratio of 
aikyl pynfolidone to alkyl |K)lpaciG|imde is between a ratio of 1 part ^y weight of alkyl 
pyrrolidone to 3 pails by weight of alkyl polyglucoside and 3 parts by weight of alkyl 
p^blidpne to 1 part by polyglucpside; 

6. A composition according to any one of the preceding claims wherein the ratio of 
alkyl pyrrolidone to alkyl polysa^luiride is between a ratio of 1 part by weight of alkyl 
pyrrolidone to 3 parts by weight of alkyl polyglucqside and 1 parts by weight of alkyl 
pyrrolidone to 1 part by weight of alky! polyglucoside. 

7. A composition according to any one of the preceding claims comprising about 1 
part by weight dfn-dddecyl pyrrolidone to about 1 part by weigh* of aikyl 
polyglucoside. 

8 . A method of enhan cing the efficacy of an enzyme containing composition for use 
in cleaning medical instruments comprising the step of including in said composition an 
alkyl pyrrolidone and an a^l pplys^haride. 
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9. A method according to claim 8 wherein a combination according to any one of 
claims 1 to 6 is added to an enzyme containing composition. 

10. A method according to claim 9 wherein an aftyl pyrrolidone and an alkyl 
5 polysaccharide are separately added to an enzyme containing composition. 

11. A method according to any one of cleoins 9 to 10 wherein the enzyme containing 
composition is a concentrate and the alkyl pyrcbhdo^ alkyl polysaccharide are 
added to the concentrate prior to its dilution to a >yorld^ 

12. A method aceoid^ V: 
polysaccharide are each formulated in combination with one or more enzymes to 
produce a concentrate suitable for dilution to provide an enzyme cleaning solution. 

15 13. A method of cleaning a medical instrument including the step of treating the 
instrument with a composition including at least one epzyme, an alkyl pyrrolidone and 
an alkyl polysaccharide, 

14 A method according to claim 13 wherein the alkyl pyitoUddn^ is a C8 -CI 8 
linear alkyl pyrrolidone. 

20 

15. A method acxM>rddng to claim 13 or 14 wherein th^ alkyl polysaccharide is an 
alkyl polygluooside ("APG'*). 

16. A method according to any one of claims 13 to 15 wherein the alkyl pyrcpHdore 
25 is n^dodecyl pyrrolidone ("n^DF 1 ); 

17. A method according to any one of claims 13 to 16 wherein the ratio of alkyl 
pyrrolidone to alkyl polysaccharide is between a ratio of 1 part by weight of alkyl 
pyrrolidone to 3 parts by weight of alkyl polyglucoside and 3 parts by weight of alkyl 

30 pyrrolidone to 1 part by weight of alkyl polyglucoside. 



18. A method according to any one of claims 13 to 17 wherein the ratio of alkyl 
pyrrolidone to alkyl polysaccharide is between a ratio of 1 part by weight of alkyl 
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pyrrolidone to 3 parts bywed^tofal^ 
pyrrolidone to 1 part by weight of alfcyl poly glucoside 



19 . A method according to any one of ^ 
5 weight of n^p<le<^ 

20. A composition according to any one of claims 1 to 7 further including at least 
one enzyme. 

21 . A composition according to claim 20 including at least one enzyme selected 

10 from the group consisting of proteases, lipases, amylases, and cellulases. ^ 

22. A composition according to claim 21 including at least two different en^mes 
each selected from the group consisting of proteases^ lipases, amylases, and cellulases. 

15 23. A composition according to any one of claims 20 to 22 further comprising 
pre^le^eglyc^ 

24. A composition according to any one of claims 20 to 23 further comprising a non 
ionic surfactant. 

20 

25. A composition according to any one of claims 20 to 24 wherein APG is present 
in a concentration of less than 7.5% w/w. 

26. A composition accoitiwg to any one of claims 20 to 25 wherein n-DP is present 
25 in a concentration of less than 7 . 5% w/w. 



25 . A composition according to any one of claims 20 to 24 wherein APG is present 
in a. concentration w/w. 



26. A Composition accordMg to my one of claims 20 to 25 wherein n-DP is present 
in a cpnc^tatipn ;. : 
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27 A composition substantially as herein described with reference to any one of the 
examples 
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